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the standpoint of disturbance experienced by the elec- 
trified double layer. The waterfall theory of thunder- 
storms now ap ears robable since the discrepancies 
hitherto attachel to it Eave been removed by the preced- 
ing results. A large number of singularities acconi any- 

traced to their surf ace conditions.-H. H .  Ho[dg.son]. 

ing the waterfall effect, together with the. diotoe P ectric 
activity and the surface tension of different B uids, can be 

I. > , 
GAGE APERTURE AND WEIGHT OF CATCH. 

By Prof. CEIARLES N. HASKINH. 

(Dated Dartmouth College, Hanover, N. H., Nov. 20,1915.1 

In  connection with the roblem of determining snowfall 
or rainfall by weighing, ?note the following sim >le reln- 

vate observers to determine the precipitation in this way 
without the use of spccidy gr:tduntecl balances. T h e  
relation is: If the dinineter of the. g?ga is 10.5 iiiclies, the 
rainfall in hundredths of an inch is equal to twice the 
weight of the catch in ounces. This relntion is 1i-e to 
within about 1 part in 2,500, whioli is of course of ample 
precision. The proof of t l is  results from a simple calcu- 
lation. 

tion which seems to be of interest in thnt it cna~les  I pri- 

ATMOSPmRXC - ELECTILL’,: OB3 ERVATIONS ON THE 
THiRD CRUISE OB !IWE LLCARNEGIE,’9 1914. 

By V. F. G .  SWANN. 

[Rc.prinlcdlrorn Sriuuce bi>;trwts, Sez. A, Oct. 2.5, 1915. 5 1:17.] 

The general colirse coveretl by thc cruisc w a s  from 
Brooklyn (left June SI to €3[nmmcrfest in nortliimi Nor- 
wa;; from Hamnicrfest (July 25) northwxd io latitude 
79 52’ N. in the ncig1il)orhood of S >itsbergm, snd then 
southwestward to Eeyk’nvik in Icc\:ind (Bug. 24), and 
so back to Brooklyn. h i e  measurements discusvcd in 
the present report are those of potcntinl gindimt, con- 
ductivit , and the radio-active contcnt of tlic air. Poten- 
tial gragents werc measured by the use of :in ioniuiii col- 
lector rojectin- from the stern of the shi connected to 

a paratus was carried out hy nieans of siniultaneoua 
s E ip and shore observations on two occasions. The coii- 
ductivity was measured bp Gerdicn’s method, and a few 
observations were also taken of the ionic numbcrs. The 
radio-active content was nieasurcd by tho stretched-wire 
method of Elster and Geit4el with certain modifications 
devised by the author. There is some uncertitint as to 

mean, and a considerable amount of discussion is devoted 

a R d b i f i l a r  eTectroscopc. The standarc P izstion of this 

what the measurements obtained by this nietho d redly 

to the point. 
The mean potential gradient found on the voyage was - 

93 volts per meter. The measurements wGe-niRde 
between 9 a. m. and noon, at  which eriod of the day 

value of 80 volts per meter; so that, considerin- the 
difficulties in the way of obtaininv absolute reaziws, 
there is a fair veemen t  between &e two results. Txie 
mean conductivity WM 2.52 x lo-‘ electrostatic unit. 
This is rather greater than the average value found on 
land. Passing out to sea from the American shore, the 
conductivit R pears first to fall somewhat below the 

gets out into the open sea. This distribution was observed 

Simpson and Wright found in the Sout E Atlantic a mean 

normal lan J P  va ue, and then increases again as the vcssel 

1 See Tarest. map., March 1915, D O  13-48. 

both on leaving and returnina to the shore. The local 
decrease near the shore is foun8 to be due to a low value of 
t,hc specific velocity of the ions in the same rcgion. The 
electricd results have been rouped in various ways with 

relationshi s are found. In  discussing the radio-active 

units is found to be 23, corresponrling to about 12 x lo-” 
curie of radium emanation per cubic meter. This amount 
is much smaller than would be neccssary t.0 account for the 
conductivity of the air. A similar result has been found 
by most observers. In  the latter portion of the paper an 
application of the theory of i aclio-acti ve disin tegration is 
niatle to the decay curves obtained in the Elster-and- 
Geitel method, and it is found that, whiie some of the 
curves cnn l)e accounted for b the presence of radium 
eninnntion alone in the atmoup K we, others appear to  re- 

uire the presence of some more slowly decaying products 
&nu those of rnclium emanation.4.  S .  DiLnes]. 

the different rncteorologic s elements, but no marked 

content, t I! e mean vdue expressed in Elater-and-Geitel 

FOCGY DAYS IN XANCHESTER, ENGLAND.’ 

By W. C. JENKINS. 
(RsprinJcd/ro?n Scieuce .4bstracts, Rec. A, Oct. 25, 1915, p 1377.1 

An incuiry as to whether the number of f o q y  days 
in Manc!iestcr [Englaiidj, linv incrmsd or 8ecreased 
in the past 10 years. A clistiiict8ion is d r n m  between 
“fog days” or dln.ys of surface fog, and “glooiii days” or 
drLys on which there was fog at  :I little distance above 
the suiface but not nctudly on the ground. The figures 
for the 10 yenrs arc arritnged in various ways, and it is 
found that tlnl;ing the yeiw tis a whole tlie number of 
foggy and glooiiiy days conibilied hris increased 30% 
between the bcginning aiid ending of the period. The 
most iiinrkcd part of this increase is in the number of 
clays of gltJom.-J. 5’. Di[jjfs]- 

PHYSICAL CONDITIOKS 03 TZE ACCUMULATION OF 
THE SUX’S HEAT IN THE SALT SEAS.2 

By M. R ~ Z S A .  
(Rrprinfcd/rom Science Alistrx!t*, See. A, Oct. 55, 1915, 0 13S1.1 

The investigation of the nccuniulntion of the sun’s 
hmt  in some salt sens was first undortsken by Kalecs- 
inzky, and the problem in general solvcd. In  the 
present paper a report is given of the s ecial physic+ 

mental rescnrches in connection with this. It is found 
that a considerable accumulation of the sun’s heat can 
only occur in thoso salt seas in which the up er layers 

permanent diffusion process.-A. E. &umett]. 

conditions of thc warming process, anc Q some experi- 

increase in concentration in come uence o P a nore 

ABSORPTION O F  ULTRA-VIOLET AND INFRA-RED 
RADIATIONS BY ARABLE S0IL.O 

By J. F. TRISTAN and G. MICHAUD. 
[ReprintrdJrom Science Abstracts, See. A, Aug. 30,1915,o 952.1 

Photographs were taken in ultra-violet light through a 
quartz lens, silvered after Liebig, which is transparent to 
hght of from 3100 to 3300 A units. For the photo- 

I 8 r t  Mem. h1snche:ter lit. and phil. s ~ . .  Apr. 30, 1915, No. 5, 59: 14. 
2 Phvsik. Zeit.;.. Mqr. 15, 1915. 1 6  lWi-111. 
8 See Archives des sciences, March, 1915, p 270-273. 
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aphs in the infra-red Wood's Hters are used, macle by 
Rratten and Wainwright; bhe preparation of these plates 
is described. The method for determining the absor - 
tion of the light by the soil is not ex laiiierl a t  all. Eig f it 
pairs of photogra hs are reproduce x showing the darken- 
ing of the plates % y ultra-violet and by infra-red light, in 
each case by four soils (calcareous, send , clay, huiiius), in 
the dry or humid state. The dry soil acsorbed niucli less 
infra-red light than the huniid soil; this effect of moisture, 
which was most marked in the case of clay soil, was much 
less'noticeable in the case of ultra-violet light.-H. B[t.~rns]. 

DENSITY OF OXYGEN.' 

By A. F. 0. GERYANN. 
[Reprinfcdfronr Science Abstracts, Sec. A, Aug. 30,1915, g 1140.1 

This paper contains, first of all, a hHtorical survey of 
the deterniinations of the density of oxygen, and a cle- 
scription of the special ap aratus employed. As a result 

otasviurn ernianganate and purifie by liquefaction an3 

weight of a normal liter of osygen (at O ' T .  and under n 
ressure of 760 mm. of mercury in latitucle 45' at sea- 

revel), of 1.41906 m. Taking into acc.ount the previous 

rather niore weight to his own daterminittion, the author 
believes that the most probable value for the weight of a 
normal liter of oxygen, LN = 1 A3905 grii.-A. Fi[,it77cry]. 

B of his determinations wit f i osygen, reparod by hentino 

fractional 9 istillation, the author obtains the vdue for the 

deterininations o B Morley and of Iti!yleigh, but giving 

ORDINARY AND INTERNAL SEICHES IN LAIZE 
TASAWA.2 

By K. HONDA. 
[Rrpr in td f rom Science Abstracts, Ser. A,  -4ug. .W. 1916, gPS5.l 

As in werious inrestigations, the author c,onatruc.ted 8 
model 01 this tlie deepest Jnptiiwe lnke hefore making 
the actual observations, and fouiid esperimentidy four 
periods for tlie fundamental nntl higher modes of oscilln- 
tions. Generally speakina the seiches are nios t con- 
spicuous in deep lakes, anc~keltloni observable in sh. ,I II ow, 
but here on1.y faint unclulntions were detected, using 
Honda's liinninieters for this purpose. The following 
causes are given for these incoiis icuons seiches in such 

there is no dire.ction of e t q  oscillation; (2) surroundetl 
on all sides by steep iiiountains the lake is generally very 
calm; (3) the depth being so areat, a strong esciting cause 
is required to niake the wliore water oscillate. 

For the observation of the internal seiches, a Miller 
pattern deep-sea therniometer, which indicates the masi- 
niuni and niiiiinium temperatures, was used. An ade- 
quate description of the operations is given and tlie fol- 
lowing results obtained: Near the surface the fall of tein- 
perature is gradual, but a t  a depth froiii 10 to 16 meters 
is very rapid; afterward it beconies again very slow, 
tendin- asymptotically to the teniperature of the iiinsi- 
mum zensity of water, 4% The usual esplaiiation for 
the esistence of this apparent discontinuous layer is that 
near the surface the temperature is equdized by tlie 
disturbin effect of currents and the waves in the lake. 

its duration, increasing with the period of distiirbancea. 
Down to this depth tho fall  of temperature is very gradual, 

a deep lake: ( 1 )  The form of the 181. ff ze being nearly uirculllar 

The dept a to which the disturbance reaches depends upon 

18ef J. Phys. rhein June I9 1915, p. 437-457. 
2 Sse Tdhoku Unlv:: Sci. Reiorb, 1915, p. 33-42. 
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but the conduction of heat 
temperature in a depth dee 
turbance nearly vanishes 

very small, the fall of 
an that where the dis- 

logarithmic law with 
respect to the depth. Hence the fall is at first, very 
gradual, then very rapid, and afterward becomes more 
and more slow, so that there is an apparent layer of dis- 
continuity. Siinilar results are given for the lakes of 
Iiiawasiro and Towda. Tables of observations are 
given, and from the c.urves (temperature-time for con- 
stant depths and depth-time for constant temperatures) 
two periods are deduced for the approximato values of 
periods of internal seiches. A short mathematical dis- 
cussion concludes the paper from which it follows that 
the two long periods recorded on the limniineters we due 
to the internal seiches of the lake. Hitherto in the ob- 
servations of the ordinary seiches, where the eriods are 

these are usually attributed to the effect of wind blowing 
with some periodicity of slow alternations. From the 
present investi tion, however, the lone periods are well 
espleined by t T e internal seiches of tke lakes.-H. H. 

large compared with the natural oscillations o P the lakes, 

Ho[dgsvn]. 

l O L I l N  TONES.' 

By LORD RAYLEIQH. 
IRq%infrdfiom Srfmre Abstrwts, Ser. A, June 25,1915, $ ?IS.] 

In what hns long been known ns the seolian harp, a 
stretched string. suc..h :is a pianoforte wire or a violin 
string, is caused to vibrate in onc of it.s possible modes 
b the inipac.t of wind; and it wits usually su posed that 

that the vibratioiis mere esecutetl in the plane coiitainin 
the direction of the wind. A closer examination showe$ 
however, t h t  khis opinion was erroneous and. that in 
fnct the vibrations are transverse to the wind. Further, 
it is not essential to the production of sound that the 
string shonld take part in the vihrstion, and the general 
plic~~onianon, exeiiiplifiecl in tho whistling of wind among 
trees liw been investignted by Stmuha1 (1878) under 
the nmie of R ~ . i b i i . n g ~ t b ' ~  [fricQion tones]. In Strouhal's 
esperiineiitu a vertical wire or rod sttmlied to a suitable 
frame was caused to revolve with uniform velocity about 
a par:illel axis. The pitch of the solinn tone generated 
by the relative niotion of the wire and of the air was 
found to bo independent of the leiigth sild of the tension 
of the wire, but to v q y  with the wire's dinnieter, D, and 
with the speed, V, of the motion. Within certain limits 
the relittion between the frequency, N, and these data 
WRS expressible by 

N = 0.185 V +  D . . . (l), 

the centimeter and the second being units. 

following forniula is given: 

t z e action was aiidogous to that of a vi0 P in bow., so 
' 

. 

Other refinements are hare considered and finally the 

ND/V=0.195 (1 -20.l~/VD), 

where for air at about 20°C. the kinetic visco3ity is 
v = p / p =  lSOG x 10-7/0.00130=0.1505 c. g. s. For water - 
at 15"C., ~=0.0115.  

The forniation of vortices in the fluid flowing: Bast the 
wires is discussed and sonie preliminary experhints are 
dcscribecl. 

Further ex eriinents are still, however, admittedly de- 
sirable.-E. l!. B[arton]. ______ 

1 See Phil. mag., April, 1813, p. 133444. 


